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FOREWORD

This present series of monographs represents a significant departure in
the publications of the Humar. Resources Center. Up to this point the Center's
monographs have been descriptiveand attitudinal studies concerningthe disabled
worker. Incontrast to these, the present series of five monographs are reports
relating to the education of severely- physically disabled children.

Although these reports have a wide perspective they focus on duman
Resources School. This school has beenone of cur most successful experiments.
We feel that itis important to provide others with information about the school,
as well as information about other major successful attempts at educating
physically disabled children. This series of monographs attempts to integrate
the available information in this area.

The United States today is placing more emphasis upon better education
for all. With this emphasis, the education of the severely disabled child, for-
merly considered homebound, has become increasingly significant. It is our
hope that the information contained in this series will contribute substantially
to the improvement of the quality of education offered to disabled children

throughout the United States and the world so that they can beceme independent
and productive citizens.

Henry Viscardi, Jr., LL.D., L.H.D.
President
Human Resources Center
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PREFACE

The purposeof this series is toprovide a comprehensive source of infor-
mation pertinent to the education of physically disabled, intellectually normal
children. The information presented should help those concerned to provide
these children with an excellent education. A secondary purpose is tostimulate
educators to think about problems that arise in educating physically disabled
children, and to attempt to formulate their own solutions to these problems.

These publications are designed to fill a need for information about the
education of physically disabled children. This need for information has been
expressed by everyone from the school superintendent and the local school board
to the classroom teacher and the physical and occupational therapists. The
information explosion has not yet reached into this area. While many persons
have worked out ingenious solutions to problems that arise, these solutionshave
notbeen publicized. There isalack of communication. Someone, somewhere has
probably solved any given problem, but few people know of the solution. Ulti-
mately the regional curriculum centers in special education will provide this
information. In the interim, the present series has been designed to "spread

the word."

Thus, these publications are designed to serve as a preliminary, con-
cise handboock of information about the education of physically disabled children.
They present information about a wide variety of topics of interest to special
educators. The material has been obtained from a number of sources. Much
of it comes from a relatively extensive review of the literature. Over 800
books, articles, pamphlets, etc. were reviewed. Otherinformation came from
interviews with leading educators in various parts of the country.* Others,
whom we were unable to visit made their contributions in writing.

The series of reports has been organized into six topics, each dealing
with a major aspect of the education of disabled children. The discussion of
each topic includes a general introduction, a series of problem areas each
with a solution or solutions, a summary, and a list of references. The prob-
lems covered are generallythose of greatest concern inthe field; the ones most

*The authors would like at this point to formally express their thanks to the many
persons who sowillingly shared their information with us. Much of the informa-
tion and inspirationin this series stems from these persons. While a complete
list of persons who gave of their time is not appropriate here, it can be found
in the Appendix at the end of each volume.




apt to arise when two persons concerned with the education cf physically dis-
abled children get together. The solution that is givenis based on information
obtained from the sources described above. It represents our interpretation
of the thinking current in the field today. In some cases, when more than one
solution is discussed, it may indicate either that there is disagreement among
the experts, or that the authors disagree with the experts. In such cases, the
reader is invited to draw his ownconclusions which he should do anyway, even
where only one solution is given. In other instances, the solutions presented
represent alternatives for coping with various specific situations. The purpose
of this series is as much to get people to think and come up with their own
solutions as it is to provide ready-made solutions.

The bibliography at the end of each monograph is in some respects the
most important part of the series. It lists the primary sources that provide
the important details that were omitted from the present publications. In or-
ganizing this series a choice had to be made between breadth and depth. We
decided toattempt to present a broadpicture of the education of physically dis-
abled children, sacrificing depth of presentation in the process. The depth
can be provided by use of the references.

Both the solutions, and to a lesser extent the problems are permeated
by the educational philosophy of the authors of this series. This philosophy
can be expressed as a series of assumptions:

1. Good educationis definedin terms of external criteria, and is judged
according to these criteria. The principal geal is providing maximal educa-
tional opportunities to each individual regardless of whether he is disabled or
non-disabled.

2. It is desirablefor disabled persons to attend integrated schools when-
ever possible.

3. Facilities and curricula should be planned for optimum use by all
students.

4. Specificindividual needs should be provided for tothe extent possible
within the confines of statement #3.

5. Many of the special adaptations for disabled students can be useful
for non-disabled students as well.

It is realized that some of these assumptions are arguable - and their
pros and cons are discussed in the series. Nevertheless, it is important that
the assumptions be understocd since they will enable the reader to discount
some of the biases that appear throughout the series.
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D

INTRODUCTION

Many of che barriers encountered in the school environment by child-
ren with physical disabilities are created by items of educational equipment. For
example, a student with limited use of his hands may not be able to make the fine
adjustments necessary to focus a microscope inascience laboratory. However,
ina classroom equipped with 2 set of microscopic slides and microprojector even
the most severely disabled student can discover the wonders of nature. This type
of shared presentation alsoensures that all studenis are presented with the same
stimulus allowing for both a group experience and individual exploration of the
entire microscopic specimen. This type of presentationcan be educationally ad-
vantageous for disabled and non-disabled individuals alike.

it is the general purpose of this monograph to discuss school equip-
ment that is non-limiting in the sense that it presents no barriers and/or re-
moves any barriers which might be encountered by a student with a physical dis-
ability. An attempt will be made to provide a guide to modifying and selecting
equipment for maximum utilization by disabled students. To this end several
examples will be presented from the experience at Human Resources School as
illustrations. It should be ncted that, in general, equipmen? will be discussed
in this monograph with little consideration given to curriculum. While this has
been done for the sake of convenience for those who will use this volume as a
source book or reference, it is recominended that a more comprehensive, inte-
grated overview of the education of physically disabled students may be derived
from reading this volume in conjunction with that dealing with curriculum and
instructional techniques; Human Resources Study No. 12.

Items of school equipment will differ in the degree to which they can
be usedby persons with varying disabilities. That is, dependingupon the severity
or type of disability, a point is reached at which an item of equipment is no longer
non-limiting for a particular student or group of students. Hopefully, in many
instances, a well designed item of equipmentwill be usable by a fair-sized seg-
ment of the disabled population.

If conventicnal items of educational equipment are designed to be non-
limitingto students with physical disabilities, educational benefits might accrue
to non-disabled students using the equipment as well. For example, a class-
room with rows of fixed desks presents physical barriers as well as safety
hazards to students confined to wheelchairs, litters, or using crutches. If
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easily accessible, adjustable tables replace the immovable seating equipment,
the additional leg-room, larger work areas and more flexible seating arrange-
ments gained wili benefit all students. Equipment capable of serving all students
with little or no modification is most desirsble. This implies that all school
equipment should be evaluated in terms of its possible use by disabled persons
in addition to such factors as cost, appearance, durability, ete. That is, an
additional evaluative dimension for the inclusion of a piece of equipment in the
school is the degree to which mobility, dexterity, or strength are necessary for
its use.

The basic areas within a school may be divided into a number of phy-
sical and functional units such as classrocms, science laboratories, home eco-
nomics rooms, arts and crafts rooms, the library and study areas, assembly
hall, cafeteria, greenhouse, gymnasium, ete. Certain kinds of equipment are
needed in most rooms in a school. The children must be provided with work
space, seating, ways of communicating and presenting their work, etc. Addi-
tionally, children with physical disabilities may require, dependent upon the kind
and degree of disability, equipment not usually found in school rooms such as
mobility devices and postural aids. Magnifico (1958) suggests that "in general
ther= should be ample space for wheelchairs and other orthopedic equipment ir
the classroom. Desks and chairs should be constructed so as to make each child
a¢ physically comfortable 2s possible. :.to work and play with maximum effi-
ciency" (p. 324). Wilson (1964) points cut that in addition "the classroom and
equipment provided for these children should be designed to allow for freedom of
movement and independent livisz...." (p. 489). In this regard it should be noted
that both the technology for and the philosophy of educating the physically disabled
have advanced rapidly making it possible and desirable for the disabled todo many
things they previously would ot have been able or expected to do.

There are four general types of equipment that can be used in a school
with disabled children: standard unmodified school equipment; standard equip-
ment that has been modified; specially designed, commercially available equip-
ment; and specially adapted equipment, "made tc order" for students with special
needs.

1) Standard, unmodified school equipment is available from manu-
facturers of ed ~tional equipment. Some of this equipment may be used by both
disabled and1  disabled children. It is usualiy less expensive than any of the
three other types. Because of its greater utility and lower cost, this kind of
equipment should be considered first and used whenever feasible.

2) Modified standard equipment refers to regular equipment which
has been changed in some way so that its use by disabled persons is facilitated,
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e.g., attachinga “crutch holder" tothe side of a desk. The modification is usual-
ly made at the school, not by the manufacturer. Modifications are generally
easily done and relatively inexpensive.

3) Several manufacturers of educational equipment prc ‘Ae items that
are specially designed for use by disabled children. Informati.. about firms
which manufacture specially designed educational equipment maybe obtained from:
Bailey Manufacturing Co. (not dated), Edgington & Tucker (1963), Martin (1963),
Moore (1958 & 1962), and New York University-Bellevue Medical Center (1958).

4) Speciallv designed or adapted "one of a kind" equipment designed
to meet the needs of a particular student is usually made at the school and its
cost can vary greatly.

There is a difference of opinion with resp=ct to the relative desirability
of equipment in each of the above categories. Some authorities take the view adopted
in this monograph that standard equipment should be used or adapted whenever
possible. Others suchas Schoenbohm (1962), in recognizing the need for specially
designed equipment, recommend forethought in its selection. Thus, he states:

While there is on the market todaya great deal of commercially manu-
factured special equipment for crippled children and adults...itis
extremely important that all equipment purchased be related to the
need it is intended to fulfill. The individual needs of individual crip-
pled children vary so much that many items of equipment will need to
be specifically constructed to meet their needs. ... Equipment, fur-
ther, should be judged by its functional value rather than by appear-
ance or expense....Despite the fact that elaborate and expensive
equipment might lock nice in a department, its simplicity and func-
tionality will be the true test of its value and effectiveness (pp. 89-90).

While Schoenbohm is more concerned with rehabilitation equipment found in a
school than with educational equipment, his comments are relevant for both.

In this regard, it is standard policy of Human Resources School to
utilize standardized educational equivment where possible. Too often schools
order and purchase unnecessary special equipment due to the lack of knowledge
regarding new advances in standard equipment design and materials. Technology
in this area is moving more rapidly than many people realize. It is generally
advisable to consult a design engineer or independent salesman since he usually
has the broadest knowledge of the latest in educational equipment.

Some of the problems that arise from the use of the specially designed
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“one of a kind" equipment are mentioned by Nakatsukasa (1967) in reporting on
teaching materials, tools, and equipment devised to meet the special needs of dis-
abled children in Japan. He notes that “teaching materials and tools which were
devised to meet the needs of some one pupil often become unnecessary and were
left unused after the physical condition of the child changed or after he left the
school." This statement reinforces the concept that for maximum economy and
use most equipment should be flexible enough to serve several students rather
than just one. On the other hand, while it is generally desirable to provide equip-
ment flexible enough to serve several students, noone student's need for a unique
item of equipment should be overlooked.

One final quote may serve as a summing up of these introductory re-
marks. Wilson (1964) kas pointed out that:

Children with crippling and chronic health conditions. . . are an ex-
tremely heterogenecous group in the varieties of disabilities { they
manifest |...the type of defect will determine the adjustments
[_' necessary] in their school programs. ... Every effort shouid be
made to place these children in the regular classroom where they
will have the opportunity to grow up in the world of the non-handi-
capped in which they will spend the majority of their lives....In
attempting to reach this goal it is important to remember it is not
the physical facilities or equipment that make a good program. In
fact, there is a real danger that special provisions for children. ..
may be made too specialized and that students may become so sur-
rounded with gadgetry designed to make things easier for them that
they never learn to cope with the world outside the classroom walls
(pp. 510-511).

While economy and maximum usability are criteria to be consideredin the selec-
tion of educational eguipment for use by disabled students, instructionai effective-
ness and instructional quality are more important. The goal is to employ equip-
ment that will facilitate the students' educational experience.




GENERAL FURNITURE AND EQUIPMENT

In this section the items of fzrniture and equipment that are apt to be
found in all classrcoms and in many of the specizlized rooms within a school will
be discussed. Included are desks, chairs, tables, storage cabinets, and book-
cases as weli as chalkboards, audiovisual aids and the like. The next section
wili consider the equipping of specialized areas in the school.

An extremely comprehensive aiphabetically organized list of furni-
ture and equipment for classrooms containing orthopedicaliy handicapped child-
ren has been prepared by Richard W. Outland (1967), Consultant in Education of
Physically Handicapped Children, California Department of Education. This list
includes the kinds, suggested number, and approximate cost of equipment for
preschocl, primary, intermediate, post intermediate and speech classes. The
list consists, with a few exceptions, of itemsthat are standardand commercial-
ly available. In addition, Outland's list includes items of equipment which are
necessary in carrying out the administrative, medical and custodial functions.

A. Tables and Desks. While desks are commonly used toprovide
a work area for students in a class, there are some good reasons for believing
that the fixed desk and chair unit often seen in the classroom are undesirable
for children with physical disabilities. The student in a wheelchair could not
typically avail himself of this type of equipment. A student wearing braces and
employing crutches would have difficulty in getting into and seatinghimselfat his
desk. Room arrangementis alsolimited. There currently seems to be a general
trend away from such fixed seating and toward the use of tables as work areas.
This overcomes many of the above difficulties.

A basic guide for selecting a table that will be suitable as a desk or
work area for students with physical disabilities as well as non-disabled students
is that its height should be adjustable. This feature enables a single table fobe
used in many grade levels and also enables the tables to be set at the heights
needed to accommodate wheelchairs. Anadditional, but not necessary, feature
that Torrey (1960) points out is a pedestal base which tends to make the table
more accessible to the wheelchair bound student.

Both the American Seating Company (1965) and the Peabody Seating
Company (not dated) manufacture "all purpose' tables that provide varied ar-
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rangerent possibiliiies inthe classroom. These tables can be adjusted in height
from 20" to 30" and come in a wide variety of sizes and shapes (rectangular,
round, square, half round, trapezoidal). The table tops are constructed of a
plastic laminate for durability and ease of mmaintenance. Some of the American
Seating Company's models have pedestzl bases. Theparticular tables discussed
above have been selected for citation only hecause they are good examples of all
purpose tables that meet the criteria for use by students with physical disabilities.
Any commercial supplier of conventional school equipment whose product em-
bodies the essential characteristics mentioned may be considered as a potential
source of the equipment. Figures 1 and 2 illustrate that the use of all purpose
adjustable tables facilitates flexible room arrangements. Figure 1 shows the
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FIG. 1. The traditional arrangement of rows of desksusing all purpose
adjustable tables.

traditional arrangement of rows of desks while Figure 2 illustrates a U-shaped
arrangement.

Tables that have been designed with the physically disabled individual
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FIG. 2. U-shaped arrangement using the same equipment shownin Fig. 1i.

inmind are manufactured by the J. A. Preston Corp. (not dated), and the Bailey
Manufacturing Company (not dated), among others. The tables available from
these sources differ from the previously mentioned tables in that the tops have
cutout places for a person in a wheelchair. They can be purchased as individual
or multiple place units with some choice in size and shape. Some of these tables
are described by Moore in Rehabilitation Equipment and Supplies Directory
(1958). Unlessthe cutout top feature is considered absolutely essential, the all-
purpose tables seem better since they are more flexible in terms of seating ar-
rangement, cost less, anrd are easily used by non-disabled students.

It may be necessary to modify already existing school equipment for
use by a student with a physical disability. In some cases, the removal of a row
of desks will provide room for wheelchair bound students. Rusal>m (1962) sug-
geststhatalapboard canserve as a work, writing, and study surface, but this is
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not as good as most other arrangements. Schoenbohm (1962) describes a special
cutout desk top that fits over the ordinary desk. This desk top has a ledge to
keep pencils and crayons from falling off, a blackboard, and a tackboard as well
as 2 narrow cup tray. These modifications would especially benefit a poorly co-
ordinated spastic child. Tables that are too low for wheelchairs could be raised
hy placing wooden blocks under the legs. The blocks should be broadbased and
have holes in them into which the regular table legs can fit so that the stability
of the table will not be adversely affected. At the Love Grove Road School in
Jacksonville, Florida tables have been moadified so that they maybe easily raised
or lowered according to the student's needs. Here, the rectangular sieel legs
supporting the table have been fitted with a device comparable to an automobile
jack by which the height of the table may be raised or lowered. Again, if cutout
sections are deemed absolutely necessary, regular wooden topped tables canbe
cut out to accommodate a wheelchair. Naturally, this modification would make
it less usable by non-disabled students because it reduces work area. Such rela-
tively simple modifications will, in many cases, be sufficient to remove physical
barriers to the disabled.

For non-disabled students or students with physical disabilities that
do not confine them to wheelchairs, student chairs will be neaded in the class-
room. Regular student chairs constructed of wear and abrasion resistant plas-
tic are suggested. Chairs made of flexible plastic are best since they will not
crack from the impact of a child sitting down with braces. The chairs should
also be wheelchair height (15-20 inches depending on the age of the children) for
ease of transference and some should be available witharms for the ambulatory
child on crutches. While sturdy wooden chairs might also serve, plastic and
tubular frame chairs are lightweight and can be moved by students in wheel-
chairs if necessary, thus making for increased classroom mobility. Included
in the numerous types of student chairs described in the Peabody and American
Furniture catalogs is a lightweight student chair that is adjustable in height and
made in three sizes that fit all grade levels. Again, any conventional student
chair that incorporates the desirable features of the models ciied can be used.

An additional source of information regarding student chairs may be
found in the Fixtures Manufacturing Corp. brochure, (not dated).

B. Book Cases and Storage Cabinets. Book cases in the school-
room are usually found along the perimeter of the room and in most grades all
shelves can be reached by students in wheelchairs. Metal counter-height book
cases in a variety of sizes and with adjustable shelving can be obtained from

8
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manufacturers such as Penco (not dated) and Supreme Steel Equipment Corpora-
tion (1960). Supreme also makes a storage cabinet with adjustable shelves and
siiding doors, a feature that makes the unit space conserving. If the doors siide
easily, this feature couldalso make the unit more convenient for disabled students
than the conventional swinging door cabinet. In the Human Resources School the
bookecase units and storage cabinets are constructed of Neva-mar, a plastic lami-
nated surface that is extremely scratch and scuff resistant. This treatment is
desirable in that it protects exposed areas from damage that might result from
encounters with wheelchairs and braces.

C. Chalkboards. Chalkboards and corkboards need only to be in-
stalled at a lower than standard height in order to make them accessible to wheel-
chair bound students. While having the boards installed 3 - 6 inches away from
the wall is desirable in that such an installation allows the wheelchair studert to
get closer to the board, it is also possible to write if the wheelchair is placed
parallel to the board. An aluminum framed chalkboard with an ""easy eye" green
writing surface and a multigrooved chalk trough is a good illustration of a com-
mercially available chalkboard that can be used by students with physical dis-
abilities. Such boards are available in seven sizes ranging from 15" x 24" to
48" x 96". Corkboards of similar construction are available in three sizes, 18"
x 24", 24" x 36" and 36" x 48" (Nor-wood, 1964). Figure 3 illustrates that a stu-
dent confined to a wheelchair may use a blackboard instailed at a suitable height.
In some instances a portable chalkboard can serve as a supplement to or replace-
ment for conventional wall mounted units. The Barricks reversible chalkboard
and stand (Nor-wood, 1964) which comes in three sizes, is an example of this
kind of equipment. If a portable board (approximately 20" high at its lower edge)
is selected, use by students in wheelchairs is greatly facilitated.

D. Audio-visual Aids. A basic guideto audio-visual aids has been
provided by the New York City Board of Education, Bureaufor the Education of the
Physically Handicapped (1962). The Bureau recommends the following audio-
visual equipment for its classes for students with physical disabilities; a 16-mm
sound projector, a film strip and2 x 2 slide projector, lenticular screen 50 x 50,
2 prejection tables, tape recorders, radio and mobile 21" television receiver.
The list does not include an overhead projector such as the "Porta-Scribe"
(Charles Beselers Company, not dated), found tv be extremely useful in the
Human Resources School. The image projected by this device is often larger
than that which would be visible on a blackboard thus making for more comfort -
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FIG. 3. A wheelchair
studentusing atraditional
wall mounted blackboard
installed at a height of

approximately 30" from
the floor.

able viewing. Students can also prepare their work on materials that can be
projected by this device so that an alternative to chalkboard work is provided.
Teachers may prepare their work or displays in advance also, which many find
exiremely useful. Figure 4 shows the enlarged image cast by the overhead pro-

jector while Figure 5 illustrates a student using this device while seated at her
desk.

Additional information regarding audio-visual aids may be found in
the following sources: A. V. Communication Review (1966), Coss, Forney,
Wendland, and Pedersen (1966), Crosby (1966), New York City Board of Edu-

cation (1964-65 & 1965), Rufsvold and Guss (1961), and Thompson Manufactur-
ing Company (not dated).
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FIG. 4. Enlarged image cast by the overhead projector on a screen at
the front of a room.

E. Mobility and Postural Equipment. A school providing edu-
cational facilities for children with physical disabilities may wish to provide
special mobility and postural equipment for these students. While this equip-
ment is not educational, its presence in the school may be helpful in making an
education possible for a physically disabled child. Schoenbohm (1962) suggests
that a school with physically disabled students have available such items as
adjustable walkers (child, junior, and adult sizes), wheelchairs (hand and
motor driven), litters, standing tables, and relaxation chairs. These types
of equipment shouldbe considered individually in terms of the disabled population
in the school. Publications of the American Heart Association (1965), British
Red Cross Society (1964), National Society for Crippled Children and Adults
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FIG. 5. Studentusing the
overhead projector while
seated at her desk.

(1950), New York University-Bellevue Medical Center (1958), and the Bulletin
of Prosthetics Research of the Veterans Administration, Department of Medi-
cine & Surgery (published periodically) are valuable sources of information

about these kinds of equipment.

Some schools believe it important that this equipment be supplied
while others do not. Those who favor its use point out that such equipment
makes transporting the child considerably easier. Opponents point out that it
is more realistic to teach the child to deal with the conditions that he will meet
in the outside world. While Human Resources School has attempted to maintain
as realistic an environment as possible, rehabilitation equipment is utilized
wherever the disabled child can be made more independent. For example,

12




motorized wheelchairs are used by those with severe involvement to enable
them to move about independently.

Additional information regarding mobility and postural equipment is
available from the following sources: Corporationfor Medical Engineering (not
dated), Rehabilitation Literature (1965), Symington, Ford, and Taylor (1965).

F. Communication Aids. Thistype of equipment will be particu-
larly necessary if some students have disabilities that hamper communication.
Some children with poor coordination or weak upper extremities cannot write
legibly so typewriters might be needed in the classroom. Electrictypewriters
require 1/10th to 1/15th the finger pressure needed to operate a normal type-
writer and reduce energy expenditure by 95% (Schoenbohm, 1962). Typewriter
shields which can be fastened over the keyboardareavailable for those children
whose coordination is so poor that they have difficulty striking individual keys
accurately. The Dvorak typewriter with a rearranged alphabet on the keyboard
and a book on one-handed iyping can be used to teach children with only one
good hand to type (Schoenbohm, 1962). But a problem will arise when the child
has to use a regular typewriter. Typing sticks which can be held between the
teeth can be used by diszbled students who cannot use their hands. Sticks can
be attached to holders that fit in the hands of those capable of usingtheir hands
bt not their fingers. Typing sticks might also be inserted in headbands for
those children who have use of their head and neck but who lack the fine motor
coordination needed to type in the conventional manner. Jenkin (1967) describes
the Possum typewriter, anapplication of 'patient operated selector mechanisms"
(P.0.S.M.) developed for the severely disabled at Stoke Mandeville Hospital
in England. According to Jenkin, P.0O.S. M. "equipment has been extended for
use with an electric typewriter, offering many severely physically handicapped
children and adults in schools and at home a positive means of communication

hitherto denied to them'' (p.9).

A rather comprehensive presentation of how writing aids can be
adapted for individual children whose grasp is weakor unsteady has been com-
piled by the American Heart Association (1965) and the British Red Cross
Society (1964). Examples of the types of writing aids described are a pencil
pushed through a perforated practice golf ball or a piece of elastic stapled or
stitched (o fit the thumb, first finger, and pencil. These devices are typically
home-made, relatively simple to construct, and can be quite effective in as-
sisting physically disabled students in writing. Figure 6 shows a disabled stu-
dent learning to use an electric typewriter to facilitate communication.

13




FIG. 6. Lisabled student learning to use an electric typewriter to fa-
cilitate communication.

Additional infcrmation regarding communication aids may be found
in the following sources: American Library Association (1967), Blackhurst
(1965), Brown (1965), Carr (1964), Device News (1963), Lascelle (1956),
Micheelsen (not dated), Pelone & Simches (1961), Richards (1963), Toomey
j Gazette (1962), and the University of the State of New York (1966).
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EDUCATIONAL AREAS

The following section will deal with the equipment needs of the dif-
ferent physical and functional areas within the school, discussing each area
separafely. Almost all of these areas will use some of the items discussed in
the preceding section.

A. The Classroom. The classroom should be equipped with as
many items of the equipment described in the first section needed for the par-
ticular class being instructed. In addition, each classroom should be equipped
with a commereially available electric pencil sharpener whichis easily used by
both disabled and aon-disabled studenis. The kind of, as well as number of,
items required will be determined by such factorsas class size, number of stu-
dents with disabilities, kind of disabilities, range of severity of disabilities and
the like. Where possible every effort should be made to select commerciaily
available equipment that can be used by the disabled zad non-disabled alike.

B. The Science Laboratory. The science laboratory typicaliy
has presented a "keep out" sign to the physically disabled student since many
administrators of conventional schools voice the opinion that laboratory equip-
ment is too dangercus for the non-able-bodied student. As a result, there has
been little attempt to develop a model science laboratory adapted for the dis-
abled student. The laboratory at Human Resources School is the only one in
existence to the best of the authors’ knowledge. The laboratory at this scheol
has done away with the difficulties and dangers encountered by physically dis-
abled students which result from work stands that are too high, aisles that are
too narrow to accommodate a wheelchair, equipment placed out of the student’'s
reach, and often a general crowding together of work areas. Much of the stand-
ard, commercially available laboratory equipment produced by such firms as
the Hamilton Manufacturing Company (1962), Metalab Equipment Company(1261),
and the Taylor Manufacturing Company (1962) is usable if the equipment is made
accessible and some care is taken to select easily operable items. The sinks,
gas, and water controls should be within easy reach of the students and acces-
sible to those in wheelchairs. Batwing faucets and gooseneck spigots are two
features that are helpful for those with upper extremity orthopedic involvement.
The batwing faucets require minimal manual dexterity for manipulation while
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the gooseneck spigot allows for greater ease of operation by providing ample
room between the sink and the spigot. These aspects of the science laboratory
are discussed in greater detail in the monograph dealing with physical plant lay-
out; Human Resources Study No. 8. Figure 7 illustrates the work stations in
the science laboratory at Human Resources School, each of which is equipped

with batwing faucets and a gooseneck spigot. Electrical outlets are also provided
at each work station.
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FIG. 7. Perimeter work
stations in che science
laboratory at Human Re-
sources School. Each
station is equipped with
electrical outlets, gasand
airvalves and a sink which
has balwing faucets and
a gooseneck spigot.
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For demonstrations, an overhead pivoting mirror installed in a ver-
tical position above the demonstration table allows the students to view demon-
strations performed at the teacher's table from their seats, without crowding
about the table. The mirror can be adjusted by the teacher to a position that
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allows most students to view comfortably the demonstration without leaving their
regular seats. Thistechnique has particular advantages for physically disabled
students with ambulation problems or on litters. Such a set up would similarly
facilitate viewing of demonstrations by non-disablad students and help in the ef-
ficient use of class time since no time need be lost in leaving and returning to
seats. In addition, the use of a video tape closed circuit television set up with
large screen monitors allows for easy viewing by the students throughout the
room. While such a set up is expensive, costing anywhere from $1,000 to
$5, 000, one of its outstanding features is that it allows for the projection and
storage of video tapes for subsequent use by the teacher. As another alternative,
a portable demonstration table can be included in the laboratory sothat crowding
about demonstrations at the teacher's table for a better view canbe eliminated by
bringing the demonstration to the students rather than vice-versa. This tech-
nique requires sufficient maneuvering room in the classroom for the demonstra-
tion table. Figure 8 shows the science instructor demonstrating an experiment

FIG. 8. Science instruc-
tor demonstrating experi-
mental procedure. Stu-
dents are viewing the
lesson in the overhead
pivoting mirror from
their seats.
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which is being viewed by tire students on an overhead pivoting mirror.

The overhead projector is an item of equipment that has been exten-
sively utilized by the science department of the Human Resources Schoo!. This
machine, which has been previously mentioned as an item of general classroom
equipment, can project, in color, test tube experiments which the siudent can
watch from his desk. A microprojector, a special type of overhead projectior,
has a number of desirable features (Bausch & Lomb, Inc., not dated). It can
allow all the students to view the same microscopic specimen simultaneously,
thereby providing access to the data and information they need. In those cases
in which a schoel cannot afford a complete set of microscopes, the micropro-
jector is an ecoromical means of providing the laboratory work usually depen-
dent on individual microscopes. While the image cast by this piece of equip-
ment is not as fine as that provided by a regular microscope it is of sufficient
quality to allow students to make accurate drawings of the slide.

Sinze in many laboratory courses, students work in teams, science
instruction could be made available to a physically disabled student by having
him paired with a non-disabled partner. The student withthe physical disability
would be encouraged to perform as many tasks as his ability permits. This
technique would involve the student with the physical disabiiity direcily in the
experiment, thereby giving him a definite feeling of participation. Figure 9
shows two students working together in a science laboratory. Each student is
responsible for as much of the experiment as he is capable of performing.

C. Arts and Crafts. This section will provide a brief overview
of arts and crafts equipment as discussed inthe educational literature and some
iliustrative examples of modifying this equipment for maximum utilization by
disabled students, derived from the experience at Human Resources School.
The review of the literature indicates that it is generally contended in educa-
tional spheres that schools with disabled students should stress instruction in
arts and crafts particularly in photography, weaving and basketry, ceramics,
jewelry work, and shop (Schoenbohm, 1962). If such instruction is included in
the school program it is obvious that care should be takento make use of equip-
ment suitable for children with physical disabilities.

An example of the type of set up suggested is the photographic unit
described by Schoenbohm which includes a large work room and small separate
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FIG. 9. Two students
working together in the
. _ science laboratory. Each
' !a' = student is responsible for
~$ as much of the experiment
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darkroom wide enough for a wheelchair to enter and move about. Schoenbohm
states that the developing tanks should be steel vertical tanks with three sepa-
rate compartments and drain cocks on the bottom. The larger washroom should

contain a large wooden table, foot powered printer, dryer, enlarger, ferrotype

tins, metal clips, sink, trimmer, various cameras - some of the instamatic

type which are easily loaded even by the severely disabled, chairs, built-in

storage cabinets, file cabinets, and footboards. This equipment should be in-

stalled at heights that are suitakle for wheelchair bound individuals. At Human
Resources School, island sinks, centrally located and accessible from three
sides with batwing faucets and gooseneck spigots have been found to be especially
useful for students with orthopedic involvement. Piping should be recessed for

increased accessibility and safety.
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It should be noted that as lengthy as the above list of equipment may
seem, all of it can be of standard design. The two year photography course of-
fered at Human Resources School employs mostly conventional, commercially
available equipment. The small core of modifications which was made refer to
sinks, the dryers, the cutters, the tripodsand in the case of certain disabilities .
particularly muscular dystrophy, the focus and shutter mechanisms of the camera.
Figure 10 shows the photography unit at Human Resources School which includes

printer, dryer, eniarger and other equipment traditionally found in photographic
dark rooms.

k2

FIG. 10. Photography unit at Human Resources School includes printer,
dryer, enlarger and other traditional photographic equipment.

The equipment suggested by Schoenbohm (1962) for supplying the
weaving, basketry, ceramics, jewelry and shop sections include the following
iteis: tables, chairs, built-in storage cabinets. sinks, file cabinets, work
benches, ete. All items should be selected with safety in mind. The power
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tools should have guard devices and switches for the machines and should be
easily accessible. If care is taken in selecting a craft or art activity that re-
quires physical manipulation within the capabilities of the child's particular con-
dition, commercially available equipment canbe used extensively in the program.
Figure 11 shows the arts and crafts laboratory at Human Resources School which
includes a potter's wheel, kilns, display areas, etc.
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FIG. 11. Arts and crafis laboratory at Human Resources School in-
cludes potter's wheels, kilns, display areas, ete. and a large central
lecture area.

It is the contention of the current authors that the arts curriculum
traditionally presented to disabled students is far too restricted in terms of be-
ing both meaningful in terms of potential vocational skills and personal satis-
faction. Some examples of equipment modifications which have enhanced the
scope of the Human Resources School arts program will be provided here. For
example, it has been found that most sculpture courts and gardens, by archi-
techtural fault, are inaccessible to disabled students. Therefore, Human Re-
sources School has installed a still growing instructional sculpture court ad-
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jacent to its art center. ‘The basic adaptations related to the sculpture court
refer to benches that are the height of a wheelchair seat so that students can
transfer if they wish from wheelchair to bench. Benches are also sturdily con-
structed and have arms so that students with crutches andbraces can use them
independently. The sculpture pedestals are lower than usual and are about
wheelchair seat heights of 19 to 20 inches so that students in wheelchairs can
view them easily.

The general equipment used in the art history and exhibition areas
at Human Resources School have also been adapted or purchased with disabled
students in mind. For example, slide projectors, screens, slide racks and
other similar equipment were redesignedto permittheir use by physically dis-
abled students. The emphasis on these modifications relate to manipulation
levers and knobs which make them usable by upper extremity disabled child-
ren. In the studio-classroom area for graphics and cormunication design a
number of modifications have been developed, some of which are for students
with particular disabilities such as muscular dystrophy. Among the modifi-
cations found particularly useful in graphics and communication design are:

1) Painting easels that are free from encumbrances beneath them
so that wheelchairs can approach without obstruction.

2) Potter's wheel placed on atable at desk height for wheelchairs.

3) TUtensils such as chalk, crayons, andknives which have extra
large handles for easy use by students with weak hands.

4) A bench level height printing press.

9) The standard "bench hook, " the gripping device for the cutting
of linoleum blocks was modified so that both gripping surfaces were abrasively
treated. These benchhooks were manufactured inthe shop of Human Resources
Center. Figure 12 is a sketch of the adapted bench hook used for linoleum
block cutting at Human Resources School.

6) Another adaptation in the linoleum unit was the use of 2 "C"
clamp to hold both the linoleum block and the adapted bench hook to the work
bench. This is especially useful for muscular dystrophy children and has
proven to be a good safety measure for all students. Figure 13 illustrates
the adapted "C" clamp used at Human Resources School.

7)  In the painting and drawing areas, table top easels and pad
clamps have been found most useful. In addition, the design of two ""saddles"
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FIG. 12. Sketch of adapted bench hook used for linoleum block cutting
at Human Resources School. Both gripping surfaces are abrasively
treated.

or hand adapters that allow the more severely disabled students to grasp the
drawing and painting instruments have been a most successful modification.
As a matter of interest the design of the simpier of the two "sgddles" developed
2t Human Resources School came about through a suggestion by one of the stu-
dents and refers to what is essentially an crdinary rubber band and tube. The
second "saddle" is more sophisticated and is frequently used by the most
tactilely handicapped children. The more sophisticatied saddle works best
with dry materials, e.g., pencils and crayons. Some minimal difficulties
exist when this vise is used with tempera paints. However, on several oc-
casions, the device when used with tempera color caused a new artistic effect.
Figure 14 illustrates the more complex saddle or hand adapter used at Human
Resources School.

23




C-CLAMP

ADAPTED
BENCH
HOOK

C-CLAMP

FIG. 13. Sketchof adapted "C" clamp used at Human Resources School.

Generally then, with ingenuity and with interest a number of simple
modifications can be made in the equipment which will allow disabled students
to partake of a more varied and exciting art program than is traditionally oi-
fered to physically disabled students. Several examples from the experience
at Human Resources School have been provided as illustrations of what can be
done.

For additional information on arts and crafts see London County
Council (1964) and Randall (1956).
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FIG. 14. Sketch of one saddle or hand adapter used for holding pencils
and crayons by students with hand involvement.

D.  Library and Study Room.  Since the library and study rooms
share the function of providing a quiet environment for students to read, study
and otherwise assimilate educational materials, the equipment needs of these
two areas will be considered together. The tables and chairs for both rooms
should be of the type previously discussed. If the school has a number of stu-
dents with hand and arm disabilities, a special piece of equipment such as an
automatic page turner may be desirable. A number of models with different
features are described in the publication by New York University-Bellevue
Medical Center (1958). Commercially produced units are relatively expensive,
starting in price at $75. For individuals whose arm or hand disabilities are not
so severe that automatic page turners are needed, thepublications of the Ameri-
can Heart Association (1965) anc 3ritish Red Cross Society (1964) include des-
criptions of inexpensive ways o1 constructing page turning equipment. It has
been the experience of the personnel at Human Resources School that although
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there are many page turners available on the market, none of these is particu-
larly successful: additional work must be done to develop anadequate automatic
page turning device.

in the library the card catalogs and dictionary stands shouldbe placed
on low bases to make them accessible to physically disabled students in wheel-
chairs. In libraries with a stack arrangement for book storage, the aisles be-
tween stacks should be of wheelchair width (approximately 30 inches) Although
it would be desirable to place frequently used books on the shelves most easily
reached by wheelchair bound students and less oftenused books on higher shelves,
it has been found that such attempts run counter to the traditional cataloging
systems used by librarians. Non-disabled students or library aides can help
the child incapable of obtaining mate~ials from the higher shelves. Figure 15
shows a student using the card cata - which has been made accessible by plac-
ing it on a low base. The dictionary stand has been similarly treated.
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FIG. 15. Student using card catalog which has been placed on a low
base to make it accrssible.
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In the library at Human Resources School it has been found unneces-
sary to place books within easy reach of the students because ambulatory peers
are always on hand to help them: reach materials. If the stacks are too narrow
for wheelchairs, other students or library personnel can obtain the desired
books, but it is important that physically disabled students have access to ihe
card catalogs. Perimeter shelving has been utilized instead of a siack system
in order to allow wheelchair students to have access to the books. The center
of the room is used for seating purposes. Adegquate flecor space hasbeen allow-
ed for wheelchairs. The book coliection is similar to that of other schools with
the following differences. The reference section is larger than average and the
reference books are circulated to a limited extent in order tc serve children
who cannot go to the public library. There is a large number of high interest,
low vocabulary books for students with poor reading backgrounds. The fiction
section is proportionately larger than average (about 1/3 rather than i/4 of the
collection) to serve the recreational reading needs of children who have little
zccess to other reading material. For this purpose, and also for use in the
curriculum, a large paperback collection is maintained. Paperback books are
lightweight and thus easier. in many instances, for a disabled student to handle.
In general, disabled students have the same reading interestsas other children.
Students are urged to use their public libraries whenever possible. A general
professional educational collection includes reading materials in the field of
special education. The collection of coliege catalogs is particularly stroung in
catalogs of those colleges which are equipped for disabled students. Books are
supplemented by audio-visual materials which are stored and centrally cataloged
in the library. These include film strips, recordings, and tapes. The DuKane
Film Strip projector and synchronized phonograph (mounted within library study
carrels), tape recorders, and large print books have been found particularly
useful at Human Resources School. Figure 16 shows a student using a study
carrel which has been equipped with audio-visual aids such as a DuKane Film
Strip projector and tape recorder. Perimeter shelving is seen in the back-
ground.

For additional information on library equipment, see Metalab Equip-
ment Company (1961), Mullen & Peterson (1965}, Taylor Manufacturing Company
(1963a), Velleman (1964), and Vellman (1966).

E. Auditorium. Most schools have an auditorium with a stage
and fixed seats. The auditorium is most often used for both assembly purposes
and for special events such as plays and concerts. In such cases, the removal
of fixed seats in the front or back row(s) and reserving these areas for the
physically disabled is 2 simple, inexpensive and safe way of making the facility
available to these students. A wide side aisle can also serve in this capacity.
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FIG. 16. Student using E
study carrel equipped ]
with DuKane film sftrip
projector. Perimeter
shelving is seen in the
background.

Where a multipurpose room is used, thatis, alarge rcom withastage
flat rather than sloping floor, anddevoid of fixed seats, no special provisiors or
equipment for the physically disabled are necessary. Whenthe rcomistobe used
for assembly or special events students can simply wheel themselves in. Seat-
ing for the non-disabled can be provided by using lightweight chairs, whichare
easily stacked and stored when not in use, thereby freeing the room for other
uses. An item of equipment found in the multipurpose room at the Huiiar Re-
sources School that has proven very useful is a large folding table manufactured
by Sico Company (not dated) that can be set up and taken down by individuals in
wheelchairs. These tables may be set up for quiet games, dining, seminars,
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etc. Figures 17, 18, and 19 illusirate three of the uses to which the multipur- ;
pose room can be put. J
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FIG, 17. Parent meeting in multipurpose room at Humen Resources
School. Chairs fold-up and are easily stored beneath the stage.

F. Greennouse. While a greenhouse might seem to be arather
esoteric area, there are a number ofreasons to consider including such a room
within a school. Children with severe physical disabilities have spent a great
deal of their time indoors, and therefore, have very limited experience with
growing things. Non-disabled as well as disabled children from large metro-
politan areas in all likelihood have had little contact with plant life and vegeta-
tion. A greenhouse could be anenriching experience under these circumstances.

The greenhouse, which is part of the science complex at the Human
Resources School, has been designed so that the children can see and study
nature in addition to conducting their own experiments in growing and caring
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FIG. 18. Multipurpose room is used for indoor physical education at
Human Resources School. Sico tablesare stored in alcove against back
wall.

for plant life. It is bounded by the science laboratory, the home economics
room, and the library. Each room shares a fully insulated thermoglass wall
with the greenhouse which allows a full view of the plants, etc. Sunlight from
the roof of the greenhouse, which opens and closes automatically under the con-
trol of an automatic temperature-huridity register, ismade available to these
three rooms.

The greenhouse is equipped with specially designed planting benches
consisting of free-form sections at wheelchair height with clear space beneath
the benches. These durable fiberglass benches were necessary because com-
mercially available planting benches were found to be inflexible in design and
took up too much aisle and maneuvering space when grouped. Soil storage bins,
also of fiberglass, sit on the planters and can be slid to wherever the soil is
needed. The greenhouse floor is constructed of easily maintained quarry tile.
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FIG. 15. Multipurpose room set up for lunch using adjustable tables.

The greenhouse canbe enteredfrom two sides and the aisle space is wide enough
so that students in wheelchairs can move back and forth or turn around with
ease. Figure 20 shows the greenhouse at Human Resources School with free-
form planting benches which allow adequate maneuvering space for students in
wheelchairs.

G. Cafeteria. Since dining halls provide an opportunity for stu-
dents {o socialize as well as to eat, every effort should be made to enable stu-
dents with disabilities to avail theinselves of these facilities. Tables in the
cafeteria should be high enough to accommodate wheelchairs. According to
Schoenbohm (1962), the aim should be to help children to eat in as normal a
fashion as possible. Special aids should be utilized only in those cases where
they are absolutely essential for the ingestion of food.
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FIG. 29. Greenhouse at Human Resources School with free form plant-
ing benches which allow maneuvering space tor wheelchair bound stu-
dents.

Where necessary, Schoenbohm recommends the following special
feeding devices: feeding boards, suction cups and plates, special spoons, knives.
and forks, straws with corrugated necks or plastic tubing, two-handled cups
with small drinking holders and feeding tables. Moore (1957 & 1958) has pub-
lished two directories of commercially available adaptive eating equipment and
supplies and descriptions and sources of these aids. Her 1958 directory also
evaluates the items included. Additional sources of adapted eating equipment
as well as ways to adapt regular utensils are found in the American Heart As-
sociation (1965) and the British Red Cross Society (1964) guides, and inRe-_
adaptation (1965), and Rosenberg (1965). The aids presentedinclude such items
as rocker knives for one-handedpersons, knives, forks, and spoons with special
grips for a variety of disabilities, combined knife and fork, nohands self-feed-

- 32




er, suction grips for plates, and a number of drinking accessories.

For information regarding standard cafeteria equipment. see Lincoln
Manufacturing Corporation (not dated).

H. Gymnasium. A current trend in physical education for the
phvsically disabled is to adapi a program of activities to the particular needs of

the individuals rather than to adapt the facilities or equipment. Dariels & Davies
(1965) suggesi:

Whenever feasible, students in the adapted program should use the
facilities and equipment available in the general program. This is
in line with the policy of reducing "‘diiferences.' Although handi-
capped students may, and do, require special facilities and equip-
ment, the goal is tc get them to the place where they can profit from
and enjoy standard facilities, equipment, and activities....the be-
lief is held that the adapted program is the broadest application of
general physical education in meeting the needs of handicapped stu-
dents, and ...regular facilities and equipment can and should
be a major factor in the program (pp. 369-370).

It is of interesi fo note that the design of physical education facilities for dis-
abled students has been largely neglected or cursorily passed over. In one
small study conducted at Human Resources Center in 1966 in which 30 special
education sources were reviewed, it was found that 50 percent made no mention
of providing facilities or equipment; 20 percent discussed facilities for physical
therapy and rehabilifation training only; the balance discussed equipmentand
program requirements only.

Daniels (1954) recognizes a reed for special facilities and equipment
only for one phase of a physical education program; special exercises and func-
tional training. Hz suggests placing training equipment in a special room or in
an auxiliary gym. From the experience at Human Resources School it appears
that segregation of physical education and physical therapy (the two aspects of
an adapted physical education program) is self defeating since the goal of adapted
physical education is the integration of these two factors.

In spite of the foregoing, some minor equipment modifications may
facilitate presentation of the physical educaticn program. In general, modifica-
tions refer to using equipment which children with even limited strength and
dexterity can manipulate. Further, most equipment suggested for use by dis-
abled students is commercially available. For example, lightweight aluminum
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shuffleboard cues may be used in place of the standard wooden cues since the
former are considerably lighter and more easily manipulated by students with
physical disabilities. Standard whiffleballs may be used to replace the more
traditional hard-core softball. Whiffleballs are lighter and easier to use and
are safer should a student be hit by the ball. Plastic baseball bats maybe used
in conjunction with the whiffleballs when playing softball games indoors.

A guiding principle in providing an adapted physical education pro-
gram is to select as many activities as possible in which the children may par-
ticipate with a mirimum of modification. This may be accomplishedby choos-
ing equipment which is flexible enough to meet the needs of students with a variety
of disabilities as well as non-disabled students. Anexample of equipment which
fulfills these considerations is a basketball backboard with set back supporting
posts and height adjustment capability. These features are advantageous inthat
they may be used by both ambulatory and semi-ambulatory students, younger
and older students, etc. This equipmentss also safer thanthe traditional basket-
kall gear insofar as coilisions with the supporting posts are less likely to occur .
Similarly, the selection of a net that is adjustable in terms of height enables a
wide variety of net games to be included in the physical education program. For
example, one net couid be used for badminton, volley ball, etc.

Certain sports require very specific equipment modifications. One
example of what can be done is the development of a bowling ramp at Human
Resources Center which enables even the most severely disabled student to bowl
with ease. An alternative to the use of this special bowling ramp is a com-
mercially available item called a bowl-a-cue. (Nemar Products, not dated)
Figure 21 illustrates the bowling alley at Human Resources Center. The port-
able ramp allows even the most severely disabled student to participate in this
sport.

Some thought should also be given to those students whose dexterity
and strength are so limited that they are restricted toprimarily inactive games
such as chess, checkers, etc. In these cases, simple devices such as a head
band with a stick attached to it, comparable to the device described for typing,
may be used.

In general, the scope of physical education programs is limited only
by the ingenuity and interest of the program director. It hasbeenfoundat Human
Resources School that many disabled children may engage in almost every activ-
ity available to non-disabled students with only minor modifications of equip-
ment or rules or both. Many physical education modifications are described
in detail in the monograph dealing with curriculum and instructional techniques,
Human Resources Study No. 12.
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FIG. 21. Studentbowling
with portable ramp de-
veloped at Human Re-
sources Center. This de-
vice allows even the most
severely disabledtobowl.

For additional information about gymnasium equipment, see Ball-
Boy Company, Inc. (not dated), Chapman (1960), Human Resources School
(1967), Hunt (1955), Mathews, Kruse, and Shaw (1962), National Recreation
Association (1965), and Pomeroy (1964).

1. Home Economics. A homeeconomicsroom couldbeleft com-
pletely unmodified. Ideally, however, it should contain an adapted kitchen,
such as the one described by McCullough and Farnham (1961) for persons in
wheelchairs. This kitchen has such features as a lowered sink, recessed
pipes, low range and broiler placement, low storage cabinets, special grip
mixing bowl arrangements,etc. It should be noted that all of this equipment
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is standard and commercially 2vailable; the major concessions for use by physi-
cally disabled individuals being in arrangement of work areas, height, and
general accessibility. Since disabled students may eventually have to function
in an environment that has not been adapted for them, a useful contrast is pro-
vided by having the laboratory contain a regular kitchen with appliances dupli-
cating the adapted kitchen, but arranged exactly as they would be found in an
average home or apartment. This would enable students to develop their skills
on adapted equipment before applying them to the more usual type of equipment
they are likely to encounter. 1t allows the instructor to point out dangers and
hazards in conventional arrangements of equipment and thus promote safety
consciousness in the students. It is interesting to note that the non-disabled
housewife working in the adapted kitchen would be able to sit while she per-
forms various tasks, thus reducing energy expenditure.

Many physically disabied children require instruction in how to per-
form presumably simple activities that are part of one's daily life. These ac-
tivities may be related to home maintenance (cooking, cleaning, etc.) as well
as to personal self-care (grooming, bathing, etc.). If these Activities of Daily
Living (ADL) are to be included in the curriculum, a comprehensive descrip-
tion and listing of the furniture and equipment necessary for an ADL room can
be obtained from Chapters 8 and 9 of Lawton's Activities of Daily Living for
Physical Rehabilitation (1963). Tliese chapters provide an outline of detailed
specifications for furnishing an ADL room in a minimum of space. Commer-
cially available furniture is discussed as well as special equipment needed for
an ADL room consisting in particular of a bedroom area and a bathroom area.

Keeping these general considerations in mind, several illustrative
examples based on the experience at Human Resources School will demonstrate
how a Laboratory for Everyday Living may be equipped. The Laboratory for
Everyday Living was initially planned for use by small groups of students work-
ing on a variety of projects during each class session. For this reason the room
is divided into areas including sewing station, a laundry and clothing mainten-
ance unit, bathroom facilities, a totally adapted kitchen, one semi-adapted kit-
chen, &nd a bedroom arrangement. All of the equipment used is standard and
commercially available; the major adaptations for physically disabled students
involve only arrangement of workareas, height and general accessibility, men-
tioned above.

The sewing area contains wheelchair height counter space with shal-
low sliding door cabinets for storage of sewing project materials. A movable
formica table with adjustable legs contains two drop leaf sewing machine re-
ceptacles and provides work space for cutting patterns. This table also pro-
vides additional table space for other home economic activities when the sew-
ing machines are closed.
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The laundry and clothing maintenance area contains a Westinghouse
washer and dryer unit complete with a sink and built-in ironing boarc. This
unit was selected due to the front loading feature of both the washer and dryer
and the front dial arrangement for ease of operaiion by those in wheelchairs.
Figure 22 shows the Laboratory for Everyday Living at Human Resources
School with adapted and semi-adapted kitchens, sewing, and laundry areas.

School. Notice the semi-adapted kitchen in the background. Sewing
and laundry areas are illustraied as well.

The adapted kitchen features a lowered sink, recessed pipes, an
electric oven with a vertical swinging door and a counter top electric range
with dials set in front immediately under the range so that the individual does
not have to reach over the cooking surface. The second Litchen area features
a gas range with dials set on the front surface, dishwasher, sink, refrigerator
and work surface, arranged as they would be found in an average apartment.
The student first learns the basic skills of cooking and food management in the
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adapted kitchen. Assistance is then offered to each student to determine what
munor adaptations, gadgets and techniques might facilitate the individual'suse
of anaverage kitchen. Figure 23 shows the adapted kitchen at Human Resources

School.

FIG. 23. View of adapted kitchen at Human Resources School. Notice
the work space provided beneath each of the major appliances and the
recessed piping as well as the counter space available.

In addition to the commercially available equipment useful in ADL
and home economics training, there are a number of modifications which can
be made by the school which might prove useful. Forexample, use of a mobile
demonstration table with overhead mirror comparable to that described in the
section on the Science Laboratory above, would greatly facilitate the presen-
tation of curricular material. ! lieu of such a table the demonstration sur-
face might be the top of a mobile cart which could be moved from student to
student and also allow for storage of kiichen utensils.




Some of the adaptations which have been found most suce~ssful at
Human Resources School include use of a cutting board mounted on suction
cups so that students with only one functioning h.nd or with minimal strength
would not have to be concerned with holding the board steady. Sumilarly, a
large screw protruding through the top of the cutting board .ould be used to
impaie potatoes, apples, cte. and would simplify peeling. One severely in-
voived student who could not use the knee lever on a sewing machine was fit-
ted with a neck control mounted on a chin bit by which she could depress the
control lever of the machine. In addition, there are a number of common
sense modifications such as use of an electric scissors for students with mini-
mal motor control, placement of a lightweight sewing machine on a tray fit-
ted over the arms of a whezlchair, and simple handles rather than knobs on
cabinets for amputees with prostheses. Figure 24 illustrates the cutting board
with suction cups and peeling screw developed at Human Resources School.
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FIG. 24. Cutting board with suction cups and peeling screw. These
modifications provide secure mountings which cenable students with
the use of only one hand to work comfortably.
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A grocer’s hook facilitates reaching many small items without the
student’s getting cut of his wheelchair. A Ronson can opener features one-
hand operation. For students who cannot graspthe hose of a tank type vacuum
cleaner, a small dcor handle may be attached to the hose. 1In addition, the
tank may be adapted with a tall vertical handle and a cord holder, and an "L"
shaped extension for connecting the hose to the tank to eliminate the necd for
bending down. An electric mixer may be used irstead of a2 manual mixer and
a lever control may be installed instead of tie dial type speedcontrol foundon
most machines. It might also he soted that inproviding the children withprac-
tice in dressing themseives independently, a three-way mirror is mostuseful.
Figure 25 shows a student using the grocer's hook to reach high shelves, and
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FIG. 25. Use of a groc-
er's hook allows wheel-
chair bound students to
reach otherwise inac-
cessible objects.
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Figure 2§ pictures the use of the adapted vacuum cleaner. :

¥I1G. 26. Theadapiedva-
cuum cleaner developed
at Human Resources
School allows even se-
verely upper extremity
involved students to use
this machine.

For additional information on equipment for home economics and
ADL training, see Agerholm (1961), American Heart Association (1965), B/K
Sales Company (not dated), Bare, Boettke, and Waggoner (1962), Beneke
Corporation (not dated), British Red Cross Society (1964), Central Council for
the Disabled (not dated), Liston (1965), London County Council (1964), May
(1961), May, Waggoner, and Boettke (1967), National Society for Crippled
Children and Adults (1965), Nugent (1966), Rehabilitation Record (1963 &
1964), Rosenberg (1965), Taylor Manufacturing Company (1963b),U. S. De-
partment of Agriculture (1964), Wheeler (1962), Wigfield (1957).
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As may be noted irom all of the foregoing there are considerable dif-
ferences of opinion regarding whether the educational process for physically dis-
abled students may bz facilitated by the use of extensive gadgetry. It is the con-
tention of the present authors that the guiding dictum in selecting and using equip-
ment should be: DO NOT CHANGE WHAT DOES NOT HAVE TO BE CHANGED.
It is believed that the transition from the special environment created in the
school setting will be made more difficult by extensive use of specially .nodi-
fied and adapted equipment. However, ihe student's learnirg should never he
impeded by the lack of suitable equipment: careful judgment should be exercised
in the selection and utilization of _ducational equipment. Figure 27 illustraies a
simple modification which enables siudents to transport their books in a small

FIG. 27. This simple
adaptation of inexpensive
commercially available
equipment enables wheel-
chair bound students to
= carry their books with
them from class to class
and from home to school.
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basket behind the wheelchair. This is a good example of the fact that simple
and inexpensive modifications usicg commercially available equipment may fa-
cilitate the education of physically disabled students.

For additional references of general interest relating to school equip-
ment suitable in schools for disabled children, see Abbatt (1966), Central Coun-
cil for the Disabled (not dated), Connor (1958), Connor and Goldberg (1959),
Dorwood (1960), Human Resources Center (1966), Illinois, State of (1961), Lon-
don County Council (1964), National Society for Crippled Children and Adults
(1965}, Olshin (1967), Rosenberg (1965), Ross (1966), Rusk and Taylor (1953),
Russell (not dated), Sigma Signs (published yearly), Spastic Centre, The (not
dated), Stoddard and Gore (1959), Toomey j Gazette (published semi-annually),
Watt (1966), and Winnower, The (published quarterly}.
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SUMMARY

The present monograph contains discussions of the various items of
school equipment that serve as barriers to the proper education of disabled in-
dividuals. By careful thought and analysis, equipment can be selected that can
be profitably used by disabled children. If suitable enuipment is not commer-
cially available, it may benecessary to modify the eq:ipment, or, occasionally,
even to prepare specially adapted, made-io-order equipment. In the selection
and modification of equipment, instructional guality and effectiveness should be
the prime consideration, with economy and maximum utility being important sub-
sidiary concerns.

The first section of the monograph contains discussions of the furni-
ture and equipment appropriate for use in schools where there are disabled
children. The topics discussed include tablesand desks, bookcases and storage
cabinets, chalkboards, audio-visual aids, communication aids, and mobility and
postural equipment. While there are specific points to be made with respect to
some of these items, there are basic underlying considerations that apply to all
of them. In selecting furniture and equipment for use by disabled persons,
questions such as the following should be asked: 1) Is the equipment of an ap-
propriate height, or can the height be adjusted? Because some disabied child-
ren are in wheelchairs and cannot stand up, the height of desks, shelves, cabi-
nets, etc. are of primary importance. 2) Has provision been made for each
student in the class to see what is going on with a2 minimum of moving about?
The use of appropriate projection equipment, mirrors, and audio-visual aids
can greatly facilitate communication with 2 minimum of student mobility being
required. 3) Is the equipment arranged so that a student in a wheelchair can
get to it? Chalkboards that are flush against the wall and tables that a perscn
in a wheel chair cannot wheel under provide barriers. 4) Is there special
equipment that the student can use at his desk that will make it possible for him
to carry out his tasks? Equipment such as electric typewriters, tape record-
ers, or special chalkboards can often be used to facilitate the education of a
child with limited physical capabilities. 5) Is the school concerned with making
special equipment available to facilitate the student's mobility? Some schools
provide wheel chairs, litters, etc. for their students while others require the
students to provide their own mobility equipment.

The above considerations apply not only to the classrooms, but to the
specific educational areas as well. Care must be taken to see that all areas,
including the laboratories, library, cafeteria, auditorium, and gymnasium are
suitably equipped. In each of these rooms consideration should be given to the
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height of the equipment and whether a wheelchair fits under it. In each casethe
items of equipment should be far enough from one another so that wheel chairs
can move between them. There should be provision of audio-visual aids and
overhead mirrors to facilitate vision from all parts of the room.

In some areas there are other specific requirements. The audito-
rium should not have steps either leading to it, or in it. There should be a ramp
leading to the stage, and auditorium space shouid be provided for students to sit
in their wheelchairs. The gymnasium shoulc have the usual equipment since the
current emphasis is on adapting the program of activities to the disabled indivi-
dual, rather than adapting the physical facilities per se. Despite this, some
modified equipment can be used for those persons with limited strengthand dex-
terity. Under ideal conditions, home economices rooms should provide two com-
plete sets of equipment; one set that is completely unmodified, the other com-
pletely modified for optimum use by a person in a wheelchair.

These suggestions are intended to serve as guidelines for providing
equipment for disabled students in schools. Many other ideas are presented in
the literature, and productive thinking should always be used in any attempt to

solve these problems.
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APPENDIX
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